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AMENDMENTS TO THE CLAIMS 

The following listing of claims contains all claims that are, or ever were, in the present 
application. This listing will replace all prior listings, and versions^ of claiiris in the present 
application. 

Listing of claims : 

1 (original) , An lumen opening device for treating a lumen in a blood vessel portion 
of a living being's vascular system, said device comprising an outer catheter, an instrument 
having an inner catheter, a working head, and pump means, said instrument arranged to be 
extended Uiru ugh said outer catheter to form a passageway therebetween, whereui said pump 
means comprises at least one helical pump with said working head of said instrument being 
arranged to operate on occlusive material in a blood vessers interior portion to open a lumen 
therein tor the Ireer flow of blood therethrough, whereupon some debris may be produced by 
the operation of said working head, said catheter comprising a distal end portion and being 
arranged such that the tolerances between said catheter and said helical pump allow said 
catheter to be flexible, said pump means introducing an infusate liquid at a first flow rate at 
said working head and withdn^wing said liquid at a second and higher flow rate to create a 
differential flow in said lumen, whereupon at least a portion of any debris produced by the 
opemtion of said working head is withdrawn by said at least one helical pump through said 
passageway for collection remote ftx>m the occluded vessel portion aiid is prevented Jtroni 
flowing into any upstream blood vessel or downstream blood vessel. 

2 (ui.isijii»l). The intravascular device of Claim 1 wherein said at least one helical 
pump also serves as a helical drive cable. 

3 (original). I he intravascular device of Claim 2 wherein said helical drive cable 
comprises a two start helical spring. 

4 (original). The intravascular device of Claim 2 wherein said helical drive cable is 
arranged with variable pitch. 
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5 (original). The intravascular device of Claim 1 wherein said catheter comprises an 
introducer sheath or guide catheter 

6 (original). The intravascular device of Claim 1 >vherein said infusate comprises 
therapy means, 

7 (original). The intravascular device of Claim 6 wherein said therapy means 
comprises a drug, pharmaceutical, a biologically active material* or microspheres carrying 
chemicals. 

8 (original). The intravascular device of Claim 7 wherein said biologically active 
material comprises a growth factor. 

9 (original). The intravascular device of Claim 7 wherein said drug comprises 
heparin or urokinase. 

1 0 (original). The intravascular device of Claim 1 additionally comprising a debris 
blocking member. 

11 (original). The intravascular device of Claim 10 wherein said debris blocking 
member comprises a balloon. 

12 (original). The intravascular device of Claim 1 wherein said infusate liquid is 
introduced adjacent said working head. 

1 3 (original). The intravascular device of Claim 1 wherein said infusate liquid 
exits said working head. 
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14 (original). The intravascular device of Claim 13 wherein said working head is 
rotatable. 

15 (original). The inrr;^v;^$ciili^r device of Claim 13 wherein said working head is 
arranged to introduce said infusate liquid in the foim of liquid jets. 

16 (original). The intravascular device of Claim 13 wherein said helical pump also 
serves as a helicaJ drive cable. 

17 (original). Hie ihti^^avascu].ax' device of Claim 15 wlicrcin &>aid wurking h^^ad do^^ 
not engage occlusive material. 

18 (original). 1 he intravascular device of Claim 1 wherein said working head is 
arranged to introduce said infusate liquid in the form of liquid jets. 

1 9 (original). The intravascular device of Claim 1 wherein said working head 
comprises an occlusion opening dftvie^. 

20 (original). The intravascular device of Claim 2 wherein said working head 
comprises an occlusion opening device. 

21 (original). The intravascular device of Claim 19 wherein said device comprises a 
balloon angioplasty cathclcrj, «n ullrasonic cattieter, a laser catheter, a sient-delivcry catheter, a 
rotary abrasive head, or a rotary cutting head. 

22 (original). The intravascular device of Claim 20 wherein said device comprises a 
balloon angioplasty catheter, an ultrasonic catheter, a laser catheter, a stent-delivery catheter, a 
rotary abrasive head, or a rotary cutting head. 
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23 (original). The ititravascular device of Claim 22 wherein said rotary cutting head 
comprises an impeller. 

24 (original). The intravascular device of Cl;>im 7.0 wherein said working head 
comprises a balloon angioplasty catheter, an ultrasonic catheter, a laser catheter, a stent- 
delivery catheter, a rotary abrasive head, or a rotary cutting head. 

25 (original). The intravascular device of Claim 23 wherein said impeller is arranged 
to be rotated by said helical drive cable, 

26 (original). The intravascular device of Claim 25 wherein said instrument further 
comprises a distal end with a shroud attached thereon. 

27 (original). The intravascular device of Claim 26 wherein said shroud is arranged to 
cover said working head, and said shroud comprises an opening. 

28 (original). The intravasr-Ailar device of Claim 27 wherein said impeller projects out 
of said opening. 

29 (original). The intravascular device of Claim 27 wherein any debris produced is 
progressively reduced in size until it is aspirated. 

30 (original). The intravasculai device uf Claim 29 whcsrein said inftisatc expedites 
the treatments 

31 (original). An intravascular system for treating a lumen in a portion of blood 
vessel of a living being's vascular system, said blood vessel being occluded by an occlusive 
material, said intravascular system comprising a lumen-opening member for introduction into 
the lumen of the blood vessel, debris blocking means, and pump means, said lumen-opening 
member being arranged to act on the occlusive material in the interior of the occluded blood 
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vessel to open the lumen for the freer flow of blood therethrough, said lumen opening member 
comprising a working head, whereupon some debris may be produced from the occlusive 
material by the action of said lumen-opening member, said debris blocking means being 
arranged to be located within the occluded blood vessel distally of said lumen opening 
member for preventing debris from flovving distally of said debris blocking means, said pump 
means introducing an infiisate liquid at a first flow rate and withdrawing said liquid at a 
second and liigher flow rate to create a differential flow adjacent said lumen-opening member- 
said inflisate liquid comprising therapy means, whereupon any debris produced by the action 
of said lumen-opening member is withdrawn with said liquid by said differential flow for 
collection remote from the occluded vessel portion and is prevented &om flowing into any 
upstream blood vessel or downstream blood vessel, 

32 (original). The Intravascular system of Claim 3 1 wherein said intravascular system 
comprises a catheter, said infusate liquid and the debris therein being withdrawn from the 
occluded blood vessel portion through said catheter. 

33 (original). The intravascular system, of Claim 31 wherein said therapy comprises a 
drug, phannaceutical, a biologically active material^ or microspheres carrying chemicals. 

34 (original). The intravascular system of Claim 33 wherein said biologically active 
material comprises a growth factor. 

35 (original). The intravascular syatcm of Claim 33 wherein said drug comprises 
heparin or urokinase. 

36 (original). The intravascular system of Claim 31 wherein said infusate liquid is 
introduced adjacent said working head. 

37 (original).. The intravascular system of Claim 31 wherein said infusate liquid exits 
said working head. 
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38 (original). The intravascular system of Claim 32 wherein said infusate liquid exits 
said working head. 

■ 39 (original). The intravascular system of Claim 38 wherein said working head is 
arranged to introduce said infusate liquid in the form of liquid jets. 

40 (original). The intravascular system of Claim 39 wherein said working head does 
not engage occlusive material. 

41 (original). The intravascular system of Claim 40, wherein said workirig head 
further comprises a thrombectomy device. 

42 (original). The intravascular system of Claim 41. wherein said therapy comprises 
urokinase. 

43 (nrigin;il). The intravascular system of Claim 31 wherein said working head is 
arranged to introduce said infusate liquid in the form of liquid jets. 

44 (original). The intravascular system of Claim 31 wherein said working Ixead 
comprises any occlusion opening device. 

45 (original). The intravascular system of Claim 44 wherein said device comprises a 
balloon angioplasty catheter, an ultrasonic catheter, a laser catheter, a stent-delivery catheter, a 
thrombectomy device, a rotary abrasive head, or a rotary cutting head. 

46 (original). The intravascular system of Claim 31 wherein said working head 
comprises an ultrasonic'catheter. 

47 (original). The intravascular system of Claim 3 1 wherein said intravascular system 
additionally comprises a second catheter. 

-7 
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48 (original). The intravascular system of Claim 47 wherein said second catlieter is 
arranged to deliver said infiisate or irrigation liquid. 

49 (original). An intravascular system for treating a lumen in a blood vessel of a 
living being, the blood vessel being occluded by an occlusive material therein, said 
intravascular system comprising a working head^ a pump means, and barrier means, said 
working head being arranged to operate on the occlusive material in the interior of the 
occluded blood vessel to open a lumen therein for the freer flow^ of fluid therethrough, 
whereupon some debris may be produced from tlie occlusive tnalerial by the opcralioxi uf 2H*id 
working head, said barrier means being arranged for location downstream of said working 
head and activatable to restrict the flow of the debris downstream of said barrier means, said 
pump means introducing m iniusate liquid at a first flow rate at said working head and 
withdrawing said liquid at a second flow rate higher than said first flow rate, thereby creating 
a differentia] flow, said infiisate liquid comprising therapy means, whereupon any debris 
produced by the operation of said working head is withdrawn with said liquid by said pump 
means for collection remote from the occluded vessel portion. 

50 (original). The intravascular system of Claim 49 wherein said barrier means 
comprises an expandable member. 

5 1 (original). The intravascular system of Claim 50 wherein said expandable member 
comprises a balloon. 

52 (original). The intravascular system of Claim 49 wherein said therapy comprises a 
drug, pharmaceutical, a biologically active material, or microspheres carrying chemicals. 

53 (original) The intravascular system of Claim 52 wherein said biologically active 
material comprises a growth factor* 

. 8 
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54 (original). The intravascular system of Claim 52 wherein said drug comprises 
heparin or urokinase. 

55 (original). The intravascular system of Claim 49 wherein said system additionally 
comprises a flexible instrument and wherein said working head comprises a portion of said 
instrument, said instrument being arranged to be passed through the being's body so that said 
working head is located adjacent the occluded vessel portion. 

56 (original). The intravascular system of Claim 55 wherein said barrier means forms 
a portion of a guide wire, said guide wire exiendliig tliruugh said insUumcnt. 

57 (original). The intravascular system of Claim 56 wherein said guide wire is 
arranged to provide a perfusion liquid downstream of said barrier means. 

58 (original). The intravascular system of Claim 56 wherein said barrier means 
comprises an expandable member. 

59 (original). The intravascular system of Claim 57 wherein said perfusion liquid 
comprises said infusate, blood, or oxygenated liquid. 

60(original), The intravascular system of Claim 59 wherein said infiisate is 
oxygenated. 

61 (original). The intravascular system of Claim 57 wherein said perfusion liquid 
comprises said infiisate liquid and said therapy comprises a drug, pharmaceutical, or a 
biologically active material. 

62 (original). The intravascular system of Claim 61 wherein said biologically active 
material comprises a growth fector. 

9 
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63 (original). The intravascular system of Claim 61 wherein said drug comprises 
heparin or urokinase. 

64 (original). The intravascular system of Claim 58 wherein said expandable member 
comprises a balloon. 

65 (original). The intravasculai- system of Claim 49 wherein :>aid infusalt; liquid is 
introduced adjacent said working head, 

66 (original). The intravascular system of Claim 49 wherein said infiisate liquid exits 
said working head. 

67 (original). The intravascular system of Claim 66 wherein said working head is 
arranged to introduce said infusate liquid in the form of liquid jets, 

68 (original). The intravascular system of Claim 67 wherein said working head does 
not engage occlusive material. 

69 (original). The intravascular system of Claim 68 wherein said working head 
further comprises a thrombectomy device. 

70 (original). The intravascular system of Claim 49 wherein said therapy comprises 
urokuiase. 

71 (original). The intravascular system of Claim 49 wherein said working head 
comprises a balloon angioplasty catheter, an ultrasonic catheter, a laser catheter, a stent- 
delivery catheter, a thrombectomy device, a rotary abrasive head, or a rotary cutting head. 

72 (original). The intravascular system of Claim 55 wherein said v^orking head 
comprises an ultrasonic catheter. 

JO 
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73 (original). A method for treating a lumen in a portion of a blood vessel of a living 
being's vascular system, the blood vessel portion being occluded by an occlusive material, the 
occluded blood vessel portion being located distally of a patent blood vessel portion, said 
method comprising: 

(a) extending a first catlieter through said patent blood vessel portion into said 
occluded blood vessel portion, said first catheter having a distal end portion emd a port located 
proximally of said di$taj end portion; 

(b) extending a second catheter through said first catlieter so that a working portion of 
said second catheter is located in the occluded blood vessel portion; 

(c) blocking the occluded blood vessel portion distally of said working portion of said 
second catheter; 

(d) using said second catheter to open a lumen in the occluded portion of the blood 
vessel for the freer flow of blood therethrough; 

(c) introducing an infusate into said occluded blood vessel portion and withdrawing 
said infusate and any debris produced by the opening of the occluded portion of the blood 
vessel through a. passageway in said first catheter, wherein $a\d infusate comprises therapy 
means; and 

(f) providing a path for blood from the patent blood vessel portion to flow through said 
port into said passageway for merger with said infiisatc and debris, 

74 (currently amended). The method of Claim 73 wherein said therapy means 
comprises a drug, phajniaccuticiil, a biologically active material, or microspheres carrying 
chemicals. 

75 (original). Ihe method of Claim 74 wherein said biologically active material 
comprises a growth factor. 

76 (original). The method of Claim 74 wherein said drug comprises heparin or 
urokinaL<ie. 

II 
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77 (original). The method of Claim 73 additionally comprising the step of: 

(g) introducing a third catheter through said first catheter, said third catheter being 
arranged to carry a stent into the lumen formed in the occluded blood vessel to hold said 
lumen, open, 

78 (original). The method of Claim 73 additionally comprising the steps of: 

(g) extending a tbixd catheter through said first catheter, said third catheter being 
arranged for introducing said infusate into said occluded blood vessel portion. 

79 (original), A method for treating a lumen in a portion of a blood vessel of a living 
being's vascular system, the blood vessel being occluded by an occlusive material, the blood 
vessel being located distally of a patcul bluod vessel, said method comprising: 

(a) extending a first catheter through said patent blood vessel portion into said 
occluded blood vessel portion, said first catheter having a distal end portion and a port located 
pioximally of said distal end portion; 

(b) blocking the flow of blood and debris distally of a working head; 

(c) providing a vessel-opening catheter having said working head and extending said • 
vessel-opening catheter through said fu^t catheter so that said working head is located in the 
occluded blnnd vessel portion, said first catheter and said vessel-opening catheter dejSning a 
passageway therebetween; 

(d) operating said working head to open the occluded blood vessel portion for the freer 
flow of blood therethroxigh; 

(e) introducing an infusate at a first flow rate adjacent ssdd working head and 
withdrawing said infusate at a second and higher flow rate to create a differential flow 
adjacent said working head, whereupuju blocked debris is withdrawn with said infusate for 
passage proximally through said passageway wherein said infusate comprises ther^ means; 
and 

(f) providing a path for blood within said patent blood vessel portion to flow into said 
passageway for merger with said infusate and debris, 

Iia 
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80 (currently ametided). The method of Claim 79 wherein said therapy means 
comprises a drug, pharmaceutical, a biologJcaDy active material, or microspheres carrying 
chemicals. 

81 (original). The method of Claim 80 wherein said biologically active material 
comprises a growth factor, 

82 (original). The method of Claim 80 wherein said drug comprises heparin or 
urokinase. 

83 (original). A method for treating a lumen in a portion of a blood vessel of a living 
being's vascular system, the blood vessel being occluded by an occlusive material, tlie 
occluded blood vessel being located distally of a patent blood vessel portion, said method 
comprising: 

(a) extending a guide catheter through said patent blood vessel portion into said 
occluded blood vessel portion; 

(b) extending a lumen-opening catheter having a working head through said guide 
catheter so that said working head is located in the lumen in the occluded blood vessel 
portion, $aid guide catheter ond soid lumen-opening catheter defining a fluid-flow 

passageway therebetween; 

(c) blocking the flow of blood and any debris created distally of said working head; 

(d) operating said working head to open the lumen for the freer flow of blood 
theretlirough, wherein said operation comprises introducing an infusate at a first flow rate at 
said working head and withdrawing said infusate at a second and higher flow rate to create a 
differential flow at said working head, whereupon debris is withdrawn with said infusate for 
passage proximaUy through said fluid-flow passageway, wherein said infusate comprises 
therapy means; and 

(e) providing a path for blood within the patent blood vessel portion to flow into said 
fluid-flow passagew^iy for merger with said infiisate and the debris. 
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84 (original). The method of Claim 83 wherein said therapy comprises a drug, 
pharmaceutical, a biologically active material, or microspheres carrying chemicals. 

85 (original). The rn.ethod of Claim 84 wherein said biologically active material 
comprises a growth factor. 

86 (original). The method of Claim 84 wherein said drug comprises heparin or 
urokinase. 

87 (original). The method of Claim 83 wherein said working head is arranged to 
introduce said infusate liquid in the form of liquid jets. 
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